Na,K-ATPase characterized in artificial membranes. 2. Successive measurement of ATP-driven Rb-accumulation, ouabain-blocked Rb-flux and palytoxin-induced Rb-efflux.
The Na,K-ATPase is a multifunctional system anchored in the membrane of eukaryotic cells; it is responsible for the establishment and regulation of the Na/K balance of cell and organism by a stoichiometric mechanism linking Na extrusion to K uptake and ATP hydrolysis. The receptor for cardioactive steroids such as digoxin and ouabain is located at the extracellular surface of the system. Conversely, palytoxin, the most potent animal toxin, exerts its toxic effect by creating nonspecific leaks in the cell membrane leading to K-efflux and influx of Na and Ca ions. Ouabain prevents the pore-forming action of palytoxin in cells and therefore Na,K-ATPase is suspected to be the common receptor of ouabain and palytoxin. We have developed an artificial membrane system to determine structure-function relationships and ligand interactions of purified Na,K-ATPase: two-sided, bi-directional ATP-filled liposomes. In this system, ATP-driven 86Rb accumulation, arrest of 86Rb-uptake by ouabain, and palytoxin-induced 86Rb-leak were measured successively in the same preparation. Ouabain prevented the leak when the enzyme was ouabain-sensitive (rabbit kidney) but not when it was ouabain-resistant (rat kidney). On the basis of these data in conjunction with conformational analyses, allosteric conformational competition for the ouabain-palytoxin antagonism is proposed.